during meiosis. These features are used as classificatory criteria in the same manner as the morphological characters, since the chromosomes have a direct relation to the genetic system of which they are an integral part. Chromosome features tend to exhibit a greater consistency than any other characters and generally reinforce the morphological data.
Cyperaceae possess some unusual and distinct cytological features such as the presence of both diffuse-centromeric (Carex and Eleocharis) and point-centromeric (Cyperus, Fi mbristylis, Fuirena and Scirpus) chromosomes, remarkably extensive aneuploidy (Carex, Cyperus, Eleocharis and Scirpus) as well as euploidy (Fimbristylis) and still unclear postreduc tional meiosis. Sharma and Bal (1956) were the first to study the cytology of Indian species of the Cyperaceae. Since then, several Indian species were investigated by various workers (Mehra and Sachdeva 1975 , 1976 , 1979 , Nijalingappa 1973 -1975 , 1977 , Rath and Patnaik 1974 , Sanyal 1972 and Sanyal and Sharma 1972 . Patnaik and Rath (1983) have discussed the chromosomal evolution in the family by critically analysing the available cytological data. However, the data are not been adequate to elucidate their interrelations and the lines of evolution in view of the large number of taxa in the family. The present paper gives an ac- a cell with 68 chromosomes has been observed. In C. rubicundus, while the normal cells pos sess 50 chromosomes, a few cells showed diploid complements with 42 and 52 chromosomes in each. Meiosis is normal. However, in Cyperus pseudokyllingioides 2-4 univalents have been observed at diakinesis. In C. rubicundus, an extra bivalent has been noticed during diakinesis corresponding to the somatic number (2n=52) observed occasionally.
Discussion
The Cyperaceae is known for a remarkably wide range of chromosome numbers which vary from 2n=6 in Fimbristylis narayanii (Nijalingappa et al. 1984 ) to 2n=224 in Cyperus cyperoides (Tejavathi 1988) . However, the chromosome numbers of the species included in the present investigation vary from 2n=16 to 2n=208 (Table 1) . Karyotypic analysis has been carried out for the first time in Ascopholis gamblei, Cyperus tenuispica, C. pilosus, C. diffusus, C. pseudo kyllingioides, C. tenuiculmis, C. rubicundus, C. sanguinolentus, C. corymbosus, C. dubius, C. cyperinus var. laxatus, C. cyperinus var. pictus, C. pangorei and Lipocarpha sphacelata. The remaining species, C. haspan, C. difformis, C. distans, C. procerus, C. laevigatus and L. chinensis, are studied because of discrepancies in the previous chromosome number reports (Table 2) . Different basic numbers have been suggested for Cyperus s. 1. and Lipocarpha. Darlington and Wylie (1955) suggested the basic numbers of x=8, 9 and 60 for Cyperus and 23 for Lip ocarpha. Subsequently, Rath and Patnaik (1974) added one more basic number of x=13 for both Cyperus and Lipocarpha. Of 16 species of Cyperus studied during present investiga tion, six conform to the basic number of 8, three fit into the basic number of 9 and the remainder to the new basic numbers such as x=5, 11, 19 and 29. Of the two species of Lip ocarpha studied, L. chinensis with 2n=26 conforms to the basic number of 13 and L. sphacelata with 2n=38 falls under the new basic number of 19. Ascopholis gamblei with 2n=80 indicates that 5 is the basic number for the genus Ascopholis. Perusal of literature reveals that the higher or lower basic numbers may not be the true basic numbers in the phylogenetic sense as they might have secondarily derived from the original basic number of x=5 (Love, Love and Raymond 1957 , Mehra and Sachdeva 1975 , and Ramakrishnan and Ramachandran 1976 . Structural changes including fragmentation and duplication of single or whole set of chromosomes are responsible in bringing about this wide range of chromosome numbers.
Mixoploidy has been observed in two species (Cyperus pilosus and C. rubicundus). The wide variation in the size of the chromosomes suggest that the abnormal mitotic divisions along with fragmentations followed by fusions might be responsible for the occurrence of mixoploidy.
The karyotypes of all the species studied in the present investigation are symmetrical with the predominance of chromosomes with median and submedian centromeres. The nature of centromeres in Cyperus has been a subject of controversy. All the taxa included in the present study show point centromeres in contrast to the previous reports of diffuse and polycentric types in Cyperus (Sharma and Bal 1956 , Braselton 1972 and Bokhari 1976 , 1979 .
Taxonomic considerations
Ascopholis is a monotypic genus endemic to South India. Cytological findings such as the basic number of x=5 and gross morphological features of the chromosomes bring it closer to the Cyperus.
Cyperus has been treated either in a broad sense which includes Juncellus, Kyllinga, Mariscus, Pycreus and Torulinium (Kukenthal 1936 , Koyama 1961 and Kern 1974 or in a strict sense restricting only to Cyperus (Clarke 1908) . The cytological data pertaining to Cyperus, Juncellus, Mariscus and Pycreus clearly indicate that aneuploidy is playing an im portant role in the speciation of all these genera. They all show similarities in the chromo some size and morphology . Thus, cytological findings are in favour of merging of all these taxa into a single genus Cyperus.
Lipocarpha was placed in Scirpeae by Kiikenthal (1936) , Schultze-Motel (1965) and Kern (1974) and Cypereae by Koyama (1961) . The detailed karyotypic analysis of the two species studied shows gross morphological resemblances between Cyperus and Lipocarpha suggesting its affinity with the tribe Cypereae rather than with the tribe Scirpeae .
Summary
Cyperaceae is one of the large monocotyledonous families of cosmopolitan distribution comprising over 5000 species in 120 genera. Karyomorphology and meiosis in 19 species belonging to Ascopholis, Cyperus s. 1. and Lipocarpha have been studied. Karyotypic analysis has been carried out for the first time in Ascopholis gamblei (2n=80), Cyperus tenuispica (2n= 26), C. pilosus (2n=36, 68), C. diffusus (2n=38), C. pseudokyllingioides (2n=40), C. tenuiculmis (2n=44), C. rubicundus (2n=42, 50, 52), C. sanguinolentus (2n=50), C. corymbosus (2n=108), C. dubius (2n=112), C. cyperinus var. laxatus (2n=136), C. cyperinus var. pictus (2n= 152), C, pangorei (2n=208), and Lipocarpha sphacelata (2n=38).
The remaining species, C. haspan (2n=26), C. difformis (2n=36), C. distans (2n=58), C. procerus (2n=64), C. laevigatus (2n= 88) and L. chinensis (2n=26), are studied because of discrepancies in the previous chromosome number reports. A deviation from the previous reports has been noticed in C. procerus and C. laevigatus, whereas the remaining taxa conform to one of the earlier reports.
Ascopholis, a monotypic genus falls under the series having the basic number of x=5.
Of the 16 species of Cyperus studied, 6 species conform to the basic number of x=8, 3 fit into the basic number of x=9 and one falls under the basic number of x=13.
New basic numbers such as x=5, 11, 19 and 29 are suggested for remaining 6 species since they do not fit into any of the existing basic numbers known so far. Two species of Lipocarpha fall under the basic number of x= 13 and 19. The karyotypes of all the species are found to be symmetrical with the predom inance of chromosomes having median centromeres.
In all the taxa investigated, the chromo somes have been found to have localized centromeres.
Mixoploidy has been observed in C.
pilosus and C. rubicundus. Structural changes including fragmentation and duplication of single or whole set of chromosomes are suggested to be responsible for bringing about the wide range of chromosome numbers in the taxa studied. The taxonomic implications of cytological findings are discussed.
